The paper presents a method for the determination of overheating temperatures in nickel alloys by the evaluation of the gamma prime microstructure.
In the temperature range 1080 to 1200 "C, a stable fine structure with a close relationship between the gamma prime volume fraction and the temperature forms within 30 seconds.
Accordingly, overheating of turbine blades can be determined qualitatively above 1040 "C, and quantitatively above 1080 "C.
Furthermore, these relationships provide a better understanding of the formation of the fine structure of precipitation-hardening nickel alloys by showing how heat treatment in the partial solution range of the gamma prime phase and ageing influence the high-temperature strength-determining gamma prime structure.
Introduction
In nickel-alloy turbine blades, overheating can produce certain, at times pronounced changes in the gamma prime phase. 
Mechanical Properties
Separately-cast stress-rupture specimens (0 9.5 mm) in HIP t aged condition were overheated for 10 minutes at 1050 to 1200 "C on a hot gas test rig, and cooled at over 240 "C/min. One set of specimens was additionally overheated under a stress of 200 MPa (5 min at 1050 "C and 1075 "C, 30 set at 1100 "C and 10 set at 1125 "C).
Other specimens were additionally aged for 8 h at 900 "C after overheating only. 0.8 /urn gamma prime particles of the starting "C, but even more clearly at 1080 "C.
As can be seen in figure  2 , the area fraction of the primary gamma prime particles reduces visibly from a temperature of 1100 "C on, whereas the gamma matrix fraction, appearing as a light area on the micrograph, increases. Secondary gamma phase particles are embedded in these light matrix areas. At 1200 "C, the primary gamma prime particles have been completely dissolved and reprecipitated. figure  5 . The maximum possible volume fraction is not reached at 800 "C. But, at the two higher ageing temperatures the volume fraction approaches its maximum within a few hours.
Stress-rupture Strenqth
To Figure   6 shows the stress-rupture strength of IN100 specimens overheated deliberately at various temperatures. One set of specimens was overheated only, whilst a second set was both overheated and subjected to a load, and a third was aged at 900 "C for 8 hours after 
